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The Crozer-Chester Medical Center operates two Superior Model #0 GLYXa 16 reciprocating
englnes designated as Unit Nos, L and & The engines have o two fuel capactty of natural
giag, Moo & tuel ofl, or & mixture of both fuels, There are no emission control systerns.

Clean Alr Engineering conducted six BRA Method 20 test vung on each of the two eoglnes.,
Foans L ware conducted while the engines were being theed with 929% natural gas and $96
Tueel ofl while Runs 86 were conducted with the engines fired solely on New 2 fuel oil. The
tests were concducted in accordance with a preapproved protocol and are acceptable to the
Departement,

The fedlowing table was extracted from the test repor
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COGENERATTON  PARITNERS OF  AMERICA .
CAE Projece nos 4492 L1

SUMMARY

TIERGDUCT TON

Cogeneration Partners of Amervica contracted Clean Air Engineering to
determine the levers of nitrogen owides emissions at the
Crogar-Chester Medical Center din Upland, Pennsylvania for diagnostic
and compliance purposes.

The testing took place at the stacks of Units 1 and 2 on October 25,
Lage. Coordinating the field testing weres

No Holmes - Cogeneration Partners of America
Joo Balabusako - Clean Alr BEngineering

STTMBLILR ! CW‘WNHMEIRHHULTH

Nitrogen Quides

Ui 1

L The niceogen oxides concentration at the stack averaged 340 ppo
corrected to 1% perdent carbon dioxide for runs L through 3 on
Octoper 25, 1988 with 6% fuel oil and 92% natural gas burning.

@) The nitrogen oxides concentration at the stack averaged 563 ppm
corrected to 15 percent carbon dioxide for runs 4 through 6 on
Ootober 25, 1988 with 1008 fuel oll burning.

Uniw 2

corrected to L% percent carbon dioxide for runs 1 through 3 on
Qotober 25, 1988 with 8% foel oil and 92% natural gas burning.

Li o The nitrogen oxldes concentration at the stack averaged 237 ppm

20 The nivrogen oxides concentration at the stack averaged 478 ppm

corrected to 1% percent cavbon diowide for runs 4 through 6 or
Oetober 25, L1888 with 100% fuel oll burning.
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To the best of owr knowledge, the data presented in thi

s report
accurate and comple

Respectiully submitbed,
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DESCRIPTION QF TNSTMAL LATTON

Gogeneration Partners of bmervica contains two Superior Model 40

GRE-LE Reciprocating Engines. The engines have a two fuel capacity
of natural gas, number 2 fuel oll, or a mixture of both Fugls.

There are no emission control devices.
Puring runs L through 3, both units burned & percent fuel oil and
92 percent natural gas. During runs 4 throwgh 6, both wnits burned

00 percent. foel oll.

The tasting reported in this document was conducted at the stacks
of Units 1 and 2.
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SUMMBRY OF PROCEDUREE

HHMELING  PROCERDTTRES

The samgpling Followed procedures detailed in .8, By i omm el

Protection Agency (ERA) Methods Jh and 20. These methaods are bitleds

L Method 3pa-"Oetermination of Owxygen and Carkon Dioxide
Copcentrations in Bndssions from Stationary Sources
Clnsbrumental Analyeer Procedurel ;"

. Method 20=-"Determination oﬁ]mhmmwmﬂ,mmb%mmvﬁmlﬁmrlmhmﬁjmw andl

viluent Ewmissions from Stationary Gas Turbines."

These methods
Regulations

s oappear dn detail dn Title 40 of the Code of Federal
CCRR) , Part 60, Appendin do

The sampling apparatus Ls shown in Pig 1 on page G-L.  The sampling
mqmiwmmﬂ;hmm;m@ﬁiwmmﬂEHMImmnuﬁWMMmmmlhy the Research dppliance
Co. and Clean hir Engineering to meeb U.S. BRL standards. ALl
eguipment was calibrated at the Clean hir Bogineering laboratory
prior Lo shipment o the Job site.

Gampl ing Locat lons

The stacks of Units L oand 2 each have two ports. A bwenby four
point traverse was performed during the Firat of each set of three
runs at each condition te determine the points with the highest
carkon diowide concentration.

The eight points with highest sarbon dioxide concentrations were used
to determine nitrogen oxides emissions for the Lirst ran at each
condition. The same eight points were sampled to determine the
nierogen owides emissions for the second and thivd runs at each
condition. The sampling time per point was L.5 minutes for & total
gampling time of 12 minutes. The stack gampling point lLocations

are soown in Fig 2 on page 6+
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ANAL T TCAL PROCEDURES

Carbon Diowide

The carbon dicwide content was measured following the procedures
detailed in BPA Method 34, A sample was extracted conbinuously from
gach Flue gas stream, and & porbtion was conveyed Lo a Horiba PIR 2000
carbon dioxide analyser.

W e egen Ol ces

The ndtrogen oxides emdission rate wias determined using procedunres
detailed in BRA Method 20, A sample was exbracted continuously from
each Flue gas stream, and a portion was comveyad o a TECO
chemiluninescant. nitrogen oxides ansly@en.

OUAL LTI CONTROL  PROCELURES

uality control procedures for all aspects of field sampling;
mamphajmmmmmwmtiumamwﬂrmddiNQ'tMmm:xmmg@ntxmmujqu analytical
method; analyst training and safety; and dinstoument oleaning,
calibration and safety were followed.  These procedures are
generally consistent with BFA guidelines documnented i "Quality
Assurance Manuals for aAdlr Pollution Measurement Systems," Vol 3,

NEpationary Source Specific Methods® (ERA-G00/d-TT-02Tho
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Nitrogen Cnides
Phe resulbs of analyeis For nitrogen oxides are presented im Tabhles
1Loanag 2 on pages 4-2 and 4-3, respectively.
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Run NG,
Start Time (appromx.)
Stop Time (ARpREOR.)

QRERATING CONDLTLON

Carborn Diowi cle
(percent)

Mitorogen Omides C(pomd
Cactuall
(oorrected to LB
carbon dioxide)

R Mo
Start Time (approx.)
Stop Time (approw.)

COPERATING CONDITION

Carbon Diowdde
(pareent)

Mitrogen Owides (ppm)
Cactual)
(eorrected o 1L5%
carbon diowide)

CF BMERLCA

Table 1L

Nitrogen Geides Results
BEA Method 20
Cotober 25, 1986
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Run N
Start Time (approx.)
Shop Time (approg.)

CORERATING CONDILTLON

Carbon Diowide
(percent)

Niterogen Oxides (ppm)
Cactual)
(corrected Lo 15%
carbon diowide)

R Mo
Start Time (appron.

Sthop Time (approx.)
CPERAT ITNG CORDLTION

Carbhon Dioxide

"y gy 1 P
(percent)

Mitrogen Owides (ppmd
Cactual)
(oorrected Lo 15%
carbon dioxide)

GF AMERICH

Tabhle 2

Nitrogen Oxides Resulls
A Method 20
Cotober 25, 19886
Uit 2

. N .
1 p 3
“F
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g% Puel OLL 8% Fuel 4l B Fuel OL1
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DLECUSSTON

- Ko deviations from standavd U.8., BPRA testing procedures were noted.
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Momenclature

abhsorbhance

cross sectional arvea of nozmele (£
cross sectional area of stack (Fr?)
proportion of water wapor in the gas
proportion of water vapor in the gas
saturated conditions

pitot tube coefficient (dimensionless)

dilution Factor

ratio of dry gas generated to gross calories Cdefm/MBtu)
ratio of gas generated to gross calories (dsef/MBLU)
grogs calorific value of fuel (Btu/lb)

average pressure drop across the mebter box ovifice

Cinme F,O)

ream by volume (%)
rean by wolume (%)

@
w
m
wd

I
i

average of sguare roots of wvelocity hesds of stack

gas Clne 00N

meter orifice calibration coefficient (dimensionless)

pereent of isokinetic sampling (acceptables  S0BCHTLLL0%G)
Lumwﬂhwmmlm)MMm.hmw]%

CUURY Cima EHy0) ] %

spectrophotoneter calibration factor

dry molecular weight of stack gas (Lh/Lbh-mole.

molecular welght of stack gas, wet basis (Lb/Llbh-molel

botal aonount of particulate matter collected (gm)

nocmal ity of titvant (meqs/ml)

barometric pressure (in. He)

Final absolute pressure of flask (in. Hg)

initial absolute pressure of £lask Cin. Hg)

absolute stack gas pressure Cin. He)

volumetric $low rate, actual conditions

volumeteic Hlow rate, standard conditions, dry basis

shandard conditions, 29,892 dn. Hg 68°F

Final absolute temperature of £lask ("R)

fndtial absolute temperature of £lask C(°R)

average dry gas meber temperature (9F)

average stack temperature (*F)

abhsolube temperature, standard conditions (528°R)

Lotal sanpling time (min)

wodume of aliguot  (ml)

wolume of £lask (nl)

botal volume of Ligquid collected in impingers and silica

gel  ml)

woluwne of gas sample theough the dry gas meber at meten

conditions (€L

volune of gas sample through the dry gas meber,

standard conditions (£01)

wolume of Flask sample, standard conditions (ml)

total volume of solution (ml)

volume of titrant used to titrate aliguot (ml)

volume of Gitrant used o titrate blank Cml)
volume of water collected, standard conditions (1)
shack gas velocity (ft/sec)

gas meter correction factor (dimensionless)

at
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SAMPLE CALCUL AT DN S

Lo Mitrogen oxides emissions

pero Lo+ mero P) wpm Ceal gas)

P o= ppm tsbrig) -
hﬁlﬁm Gmlﬁhrmtmd s

\ i @
‘12, 20 Yo 5 !’ i 51)
" ‘- o 1 ' o gu LN «n 1] \
\ a0y (tbbﬂ + H50) (3 bﬁj
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B
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ppm feal gas) = petual concentration of the upscale calibration gas
o7 A & cadndtial system calibration bias checl response
for upscale calibration gas, ppm
Cal I wm o Final systen calibration bias check response
for the upscale calibrabion gas, ppm
dere L = fndtial system calibration hias check response
for the 2ero gas, ppm
dero B wo final systen calibration blas check response
for the mero gas, ppm :
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SAMPLE CALCULATIONS (Continued,

Factor (straight odl) (Unit L, Run 43

B e

8150 1040
9180 L 420

(0o 08) (Fd)

H
‘I.' [

[EuAH”J (919@]

qu correction facl

556

actor on the vatio of oxygen wvolume o bhe
ate CO, volume produoced by the fuel ab zero
rurwi BRCE G adr, dimen ,wmlhun

O e et

ration corrected to 1% percent

pwllmtan conacent
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_____ SAMELE CALCULATTIONS (Continued:

3o Average P4 oand Po, 929 natural gas, B% fuel oll

.....

Fooavg mo (L1040 x 0.820 + CL&R0 x 0.08)

LOT0 4

Pl @ s CHTL0 w0 0,820 4 (9190 % 0.08)
_____ = G748

The combined fuel concentrations are determined in the same manner
as the fuel oil caloulations.
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